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\S 1 Boson Fock (S)
\S 2 \S 3 (S)
1
1.1 Boson Fock (S)
Hilbert $H$ Boson Fock $\Gamma(H)=\oplus_{n>0}H^{\emptyset^{\wedge}n}$ . $\Gamma(H)$
$\{$$Exp(h)=(1,$ $h,$ $\frac{h^{\otimes 2}\wedge}{\sqrt{2!}},$ $\cdots,$ $\frac{h^{\otimes n}\wedge}{\sqrt{n!}},$ $\cdots)\in\Gamma(H);h\in H\}^{-}$ 1 $\Gamma(H)$ total set
(1 ) )$\triangleright$ $\{\lambda Exp(h);\lambda\in \mathbb{C},$ $h\in H\}$
(S) $\dot{9}$ 3
$(A, b, c)\in \mathcal{U}(H)\cross H\cross S^{1}$ ($\mathcal{U}(H)$ $H$ )
$U_{A,b,c}E_{X}p||b||^{2}-(Ax,b\rangle$ ,
$U_{A,b_{t}c}$ (S)
Theorem 1 (cf. [11]) (S) $=U_{A,b,c}$
$U_{A,b,c}U_{A’,b’,c’}=\exp(i{\rm Im}(b,$ $Ab’\rangle)U_{AA^{l},b+Ab’,cc’}$ ,
(S) $\mathcal{U}(H)\cross H\cross T$
$(A,$ $b,$ $c)(A’, b’, c^{f}):=(AA’, b+Ab’, cc’\exp(i{\rm Im}\langle b, Ab’\rangle))$ .
$\mathcal{U}(H)$
(S) 1 $B(\Gamma(H))$ ( ) $[2]_{0}$ (S)
12
$\mathcal{G}$ Hilbert $H$ $V$ $\beta$ : $\Gammaarrow H$ $\mathcal{G}$ $V$ 1-
$\beta(g_{1}g_{2})=\beta(g_{1})+V(g_{1})\beta(g_{2})(g_{1}, g_{2}\in \mathcal{G})$
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$c$ : $\mathcal{G}arrow T$ $c(g_{1}g_{2})=c(g_{1})c(g_{2})\exp(i{\rm Im}\langle\beta(g_{1}), V(g_{1})\beta(g_{2})\rangle)$
$V,$ $\beta,$ $c$ [14] $\Gamma(H)$ (S)
$Exp_{\beta,c}$ } : $Exp_{\beta,c}V(g):=U_{V(g),\beta(g),c(g)^{\text{ }}}$
$Exp_{\beta,c}V(g)Expx=c(g)\exp(-\frac{1}{2}||\beta(g)||^{2}-\langle V(g)x,$ $\beta(g)\rangle)Exp(V(g)x+\beta(g))$ .
$V$ $\mathcal{G}$ Hilbert $H_{0}$ $H=H_{0}\otimes_{R}\mathbb{C}$
$c(g)\equiv 1$ $Exp\beta$
$\mathcal{G}=C_{c}^{\infty}(M, G)=\{\psi$ : $Marrow c^{\infty}G;supp(\psi)$ is compact $\}$ $\uparrow’\in H$
1- $\partial v$ : $\mathcal{G}arrow H$ $\partial v(g):=V(g)v-v$ . $\partial v\in Z^{1}(\mathcal{G}, V)$ 1- 1
$\langle$
$B^{1}(\mathcal{G}, V)$ $Z^{1}(\mathcal{G}, V)$
$H^{1}(\mathcal{G}, V)=Z^{1}(\mathcal{G}, V)/B^{1}(\mathcal{G}, V)$




: $\beta=\partial v$ $Exp_{V,\beta}$ $F$ $Exp_{0}V$
$\mathbb{C}Exp(0)$
2 – $C_{c}^{\infty}(M, G)$
$\mathcal{G}=C_{c}^{\infty}(M, G)$ $M$ Riemann $d\tau$ $G$ ’ $\grave$
o
Lie Lie $\mathfrak{g}$ $C_{c}^{\infty}(M, G)$
$F$ ( )
$Px_{Ad}G,$ $P=M\cross G$ .
Lie ( $0$ )
$C_{c}^{\infty}(M, \mathfrak{g})$ Lie $\mathfrak{g}$ Killing $B(\cdot,$ $\cdot)$ $C_{c}^{\infty}(M, \mathfrak{g})$
:
$\langle\omega_{1},\omega_{2}\rangle:=\int_{M}$ tr $(\omega_{1}^{*}(x)\omega_{2}(x))dv(x)$
$\omega(x)^{*}$ $\omega(x):T_{x}(M)arrow \mathfrak{g}$ tr $T_{x}(M)$
$V(\psi)\omega(x);=($Ad $)_{*}(\omega(x))$ , $(x\in M_{\dot{t}}v\in\Omega_{c}^{1}(M, \mathfrak{g}), \psi\in C_{c}^{\infty}(M, G))$. $V$ }$\psi(x)$





$\gamma\in Z^{1}(C_{c}^{\infty}(M, G), V)$ $P_{\psi}^{V}$ $\{\omega\in H;V(\psi)\omega=\omega\}$
$\psi,$ $\psi_{1},$ $\psi_{2},$ $\psi_{3}\in$
$C_{c}^{\infty}(M, G)$
(1) $supp(\gamma(\psi))\subset supp(\psi)$ .
(2) 1- : $\psi_{1}$ $\psi_{2}$ $U\subset M$ $\gamma(\psi_{1})$ $\gamma(\psi_{2})$ $U$
(3) $\lim_{narrow\infty}\frac{1}{n}\gamma(\psi_{1}\psi_{2}^{n}\psi_{3})=V(\psi_{1})P_{\psi_{2}}^{V}\gamma(\psi_{2})$ . $\psi_{3}$
Lie $\mathfrak{g}$ $\{0\}$ (3) $\psi_{3}$
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2.1 Boson Fock $L^{2}(E’, \mu)$
Boson Fock
$E$ LF (LF: Fr\’echet ) $E$ $Q$
Bochner-Minlos [5] $E’$ Gauss $\mu$
$\int_{E’}e^{i\langle\chi,F\rangle}d\mu(\chi)=\exp(-\frac{1}{2}Q(F, F))$ .
$H_{0}$ $E$ $Q$ $H:=H_{0}\otimes_{R}\mathbb{C}$ $\theta$ : $\Gamma(H)arrow$
$L^{2}(E’, \mu;\mathbb{C})$ :
$\theta Expx=e^{1}z||x||^{2}+i(\cdot,x\rangle$ .
$V$ $\mathcal{G}$ $E$ $Q$ $H$
$E’$ :
$\langle V(\gamma)\chi,$ $F\rangle:=\langle\chi,$ $V(\gamma)^{-1}F\rangle,$ $F\in E,$ $\chi\in E’$ .
$\Gamma(H)$ $Exp_{\beta}$ $\theta$ $L^{2}(E’, \mu)$
$[Exp_{\beta}V(\gamma)\Phi](\chi)=e^{i\langle\chi,b(\gamma)\rangle}\Phi(V(\gamma)^{-1}\chi)$ .
$U$ 40 70 Gelfand-Graev-Ver\v{s}ic [6]
$(\mathcal{G}=SL(2,$ $R),$ $R=$ $)$ Ismagilov [1] $(G=SU(2)$ $)$
Fock Gelfand-Graev-Ver\v{s}ic [3]
$\dim(M)\geq 3$
$([3, 4, 8, 10, 16])$ $\dim(M)=2$ $[$4, 8, $10]$ $\dim(M)=1$
[7] $\circ*$12 ( 1 )
3 Local net $\mathcal{O}\mapsto \mathcal{M}(\mathcal{O})’’$
(S)
$U_{A,b,c}U_{A’,b’,c’}=\exp(i{\rm Im}\langle b,$ $Ab^{/}\rangle)U_{AA’,b+Ab’,cc’}$ ,
Weyl
$W(h)W(k)= \exp(-\frac{i}{2}{\rm Im}\langle h,$ $k\rangle)W(h+k)$
von
Neumann $\mathcal{M}(O)’’:=$ Lin$\{U(\psi);supp(\psi)\subset O\}’’$
Reeh-Schlieder net o $\mapsto \mathcal{A}$(o)( $\Omega$ )
$\mathcal{O}$
$\mathcal{A}(\mathcal{O})$ $\Omega$
$\Omega$ $\mathcal{A}(O)$ $\mathcal{A}(\mathcal{O})\zeta l$ $H$ $Q\in \mathcal{A}(O)$
$Q\Omega=0\Leftrightarrow Q=0$ [13]
$*1$ [7] Albeverio $Exp(0)$ III
$U(\psi)Exp(0)=$
$e^{-\int||\beta(\psi)||^{2}}Exp(\beta(\psi))$
$\beta$ totality } $Exp(\beta(\psi_{1})+\beta(\psi_{2}))$
$\beta$ totality [16] $M$
$\beta(e^{\varphi})=d\varphi,$ $\varphi\in C_{c}^{\infty}(M, \mathfrak{g})$
$\varphi$




$U_{A,b}:=U_{A,b,1\text{ }}\mathcal{A}=$ Lin$\{U_{A,b};(A, b)\in \mathcal{U}(H)xH\}$ $O\subset M$
von Neumann $O\mapsto \mathcal{M}(O)’’$ (S) *-
$\mathcal{A}(O)$ $:=$ Lin$\{U_{A,b};A|_{H(O’)}=$ Id$H(O’),$ $A_{i}H(O)\subset H(O)$ , Int $(supp(b)\cap \mathcal{O}’)=\phi\}$
Theorem 3 $[$ 18]
(1) $\mathcal{M}(O)’\cap \mathcal{A}=\mathcal{A}(O’)$ . $\mathcal{M}’\cap \mathcal{A}=\mathbb{C}1$ . $\mathcal{M}:=\mathcal{M}(M)$ .
(2) $O\mapsto \mathcal{M}(O)’’$ :
$\{\begin{array}{l}\text{ } : \mathcal{O}_{1}\subset O_{2}\Rightarrow \mathcal{M}(O_{1})’’\subset \mathcal{M}(O_{2})’’.\text{ } : O_{1}\subset \mathcal{O}_{2}’\Rightarrow \mathcal{M}(\mathcal{O}_{1})’’\subset \mathcal{M}(O_{2})’.\text{ } : M=\bigcup_{i}\mathcal{O}_{i}\Rightarrow \mathcal{M}’’=(\bigcup_{i}\mathcal{M}(\mathcal{O}_{i}))’’\end{array}$
Fock $\Omega:=Exp(0)$ $\mathcal{M}(O)’’(O\neq\phi, M)$
$\Omega$ $\mathcal{M}(O)^{l/}$
(2) (1)
(1) (S) $\in \mathcal{M}(O)’\cap \mathcal{A}$ $\Xi=\sum_{i=1}^{N}\lambda_{i}U_{A_{i},b}$. ( $(A_{i},$ $b_{i})$ $\lambda_{i}\neq 0,$ $\forall i$ )





$\theta(\psi, A_{i}, b_{i}):={\rm Im}\{\langle\beta(\psi), V(\psi)b_{i}\rangle-\langle\beta(\psi)+V(\psi)b_{i}, V(\psi)A_{i}V(\psi)^{-1}\beta(\psi)\rangle\}$
$0$
$(A_{i}, b_{i})$ $W_{i}$ $W_{i}$ $W_{j}=\phi(i\neq j)$ $\psi\mapsto U(\psi)$
$1\in C_{c}^{\infty}(M, G)$ $N_{0}$ $\psi\in N_{0}(O):=\{\psi\in N_{0;\sup p(\psi)}\subset O\}$ $(A_{i}^{\psi}, b_{i}^{\psi})\in W_{i}$
$\{\begin{array}{ll}A_{i}^{\tau/}’ :=V(\psi)A_{i}V(\psi)^{-1},b_{i}^{\psi} :=\beta(\psi)+V(\psi)b_{i}-V(\psi)A_{i}V(\psi)^{-1}\beta(\psi)\end{array}$
(“ ” ) (S) $\psi\in N_{0}(O)$





(b) $($ : $)$
$\beta(\psi)+V(\psi)b_{i}-A_{i}\beta(\psi)=b_{i}$ . $(\#)$
$’\backslash X\}_{\llcorner\text{ }}^{-}\{\neq\xi\ovalbox{\tt\small REJECT}\overline{\simeq}\mathfrak{g}$ $i$ $\Re \mathbb{E}$I $\int*\Re \mathfrak{h}$ $\varphi\in C_{c}^{\infty}(M, \mathfrak{h}),$ $supp(\varphi)\subset O$ $\yen$ $\circ\psi$ : $=e^{s\varphi}(s\in \mathbb{R})lX$










$(A_{i}-I)d\varphi=[\varphi, b_{i}]\forall\varphi\in C_{c}^{\infty}(M, \mathfrak{h}),$ $supp(\varphi)\subset \mathcal{O}$. $(l)$
$\mathfrak{g}$
$(l)$ all $\varphi\in$
$C_{c}^{\infty}(M, \mathfrak{g}),$ $supp(\varphi)\subset \mathcal{O}$




$\{\begin{array}{l}C_{c}^{\infty}(M, \mathfrak{h})\rangle C_{c}^{\infty}(M, \mathfrak{h})\underline{A_{i}},C_{c}^{\infty}(M, \mathfrak{g}_{\alpha})\rangle C_{c}^{\infty}(M, \mathfrak{g}_{\alpha})\underline{A_{l}}.\end{array}$
Int(Supp(b) $\cap$ O) $=\phi$
$(A_{i}-I)d\varphi=[\varphi, b_{i}]=0$ ,
$A_{i}d\varphi=d\varphi$ $\psi\in N_{0}(O)$ ,
$A_{i}V(\psi)d\varphi=V(\psi)A_{i}d\varphi=V(\psi)d\varphi$.
Lie $\{V(\psi)d\varphi;\psi\in MG, \varphi\in C_{c}^{\infty}(M, \mathfrak{g})\}$ $H$ total
$A_{i}V(\psi)d\varphi=V(\psi)d\varphi$ for all $\psi$ with $supp(\psi)\subset \mathcal{O}$ . $(\wp)$
$\Lambda_{i}|_{H(O)}=$ Id$H(O)$ $(\wp)$ $\psi\in N_{0}(O)$
$N_{0}$ : $K:=supp(\psi)$ $\{V_{k}\}_{k=1}^{N}$
$\{\psi_{j}^{k}\}_{0\leq j\leq n_{k<\infty}},$ $1\leq k\leq N\subset N_{0}(\mathcal{O}),$ $\{\varphi_{k}\}_{1\leq k\leq N}\subset C_{c}^{\infty}(M, \mathfrak{g}),$ $supp(\varphi_{k})\subset V_{k}$











Theorem 4 $G$ Hausdorff $(1_{G}\not\subset)V$ $G$ Hilbert $H$ $\beta\in$









Hausdorff $\{U_{A,b}\}$ 1 1 $N_{0}\subset G$
$\{\begin{array}{l}V(g)^{-1}A_{i}V(g)=A_{i}\cdots(\wp),- V (g)^{-1}\beta(g)+V(g)^{-1}b_{i}+V(g)^{-1}\Lambda_{i}\beta(g)=b_{i}\cdots(\phi)\end{array}$
$\forall g\in G$ $N_{0}$ $(\nabla)$ $g$
$A_{i}\in V(G)’$ . $(\theta)$
$(\Lambda_{i}-I)V(g)^{-1}\beta(g)=(I-V(g^{-1}))b_{i}$ . $g\in N_{0}$
$\beta(g^{-1})=-V(g)^{-1}\beta(g)$ $No=N_{0}^{-1}$
$(A_{i}-I)\beta(g)=(V(g)-I)b_{i}=\partial b_{i}(g),$ $g\in N_{0}$
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$C_{i}:=A_{i}-I$ $V$
Lemma 5 $V$ $C$ $\beta,$
$\gamma$ 1 $C\beta(g)=\gamma(g),$ $g\in N_{0}$
$G$
$g\in G$ $g=g_{1}g_{2}\cdots g_{k},$ $gi\in N_{0}$ $C$ $V$ $\square$
$C_{i}\beta(g)=\partial b_{i}(g),$ $g\in G$ $Ci=0,$ $b_{i}=0$
Lemma 6 $A\in V(G)’$ $C=A-I$ $C\beta(g)=\partial b(g),$ $(\beta\not\in B^{1}(G, V), b\in H)$
$C=0\Leftrightarrow A=I$ $b=0$
$C\neq 0$ $\beta(G)$ totality $\beta$ $g_{0}\in G$ $1\in G$ $N$
$C\beta(hg_{0})\neq 0,$ $(h\in N)$ $C\in V(G)’$
$C=/o^{2\pi}(e^{i\lambda}-1)dE(\lambda)$ .
$V(G)’$ PVM $\epsilon>0$ $E[\epsilon, 2\pi-\epsilon]H=$
$If_{0}\neq\{0\}$ $\beta(hg_{0})\in H_{0}(h\in N)$
PVM $H_{0}$ $V(G)$ $g\in G$ $N$








$\beta(g)\in H_{0}$ Johnson $\beta$ $L>0$
$||\beta(g)||>L$ $g\in G$
$||C \beta(g)||^{2}=\int_{0}^{2\pi}|e^{i\lambda}-1|^{2}d||E(\lambda)\beta(g)||^{2}$
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